(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
23 August 2001 (23.08,2001) 




PCT 



(10) International Publication Number 

WO 01/60590 Al 



(51) International Patent Classification 7 : B29C 67/24, 

B28B 15/00 

(21) International Application Number: PCT/IT0 1/00077 

(22) International Filing Date: 20 February 2001 (20.02.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

VR2000A000015 21 February 2000 (21 .02.2000) IT 

(71) Applicant (for all designated States except US); STONE 
ITALIA NA SRL [IT/IT]; Via del Perlar, 2, 1-371 35 Verona 
(IT). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): DALLA VALLE, 
Roberto [IT/IT]; Via Sen. Montresor, 11, 1-37012 Bus- 
solengo (IT). 



(74) Agent: SANDRI, Sandro; Europatent-Euromark S.r.l., 
Via Locatelli, 20, 1-37122 Verona (IT). 

(81) Designated States (national): AE, AU, BR, CA, CN, CZ, 
EE, HR, HU, ID, IL, IN, JP, KR, LT, LV, MA, MX, No! 
NZ, PL, RU, SG, SK, TR, UA, US, YU, ZA. 

(84) Designated States (regional): European patent (AT, BE, 
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE, TR). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



=— (54) Title: HIGHLY FLEXIBLE THIN AGGLOMERATE SHEETS OR PANELS AND PROCESS AND PLANT FOR PRODUC- 
== TION OF THE SAME 




20 iS 



o 
as 
in 
© 



O 



\ 




(57) Abstract: A plant (10) for the production of highly flexible and relatively thin sheets or panels (38) of agglomerate material 
comprising: a mixer crusher (12), a hopper (15) designed to accept the crushed and rolled material (24) and to transfer it to a dis- 
tributor or spreader (16) positioned below the hopper, said spreader (16) comprising a substantially cylindrical container (30) with a 
loading opening (31), adjacent, in use, to said hopper (15) and comprising a discharge slot (32) on the opposite side to said opening 
(31), and a mixing device of the agglomerate material (24) inside said container (30).The mixing device comprises a pair of blades 
(35) fixed to a shaft (34) rotating around an axis not corresponding to that of said container (30) and in particular offset towards said 
slot (32), so that during their rotation the blades almost skim said slot. 
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" HIGHLY FLEXIBLE THIN AGGLOMERATE SHEETS OR PANELS AND 
PROCESS AND PLANT FOR , PRODUCTION OF THE SAME" 



TECHNICAL FIELD 

This invention concerns highly flexible and 
relatively thin agglomerate sheets or panels. 

More in particular, this invention refers tc sheets 
or panels with a structure that allows them to be used to 
create floors or coverings in general without being 
affected by stress induced by their indef ormabili ty even 
for relatively extensive dimensions. 

This invention also refers to a procedure for the 
production on industrial scale of such panels or sheets 
made from agglomerate material, in the case in question a 
material generally consisting of quartz and/or sand and/or 
resin binders and/or granite-based mixtures, also 
comprising possible intrusions of various kinds, such as 
metal elements, glass, wood, etc. 

Finally, the invention refers to a plant for the 
production of panels or sheets manufactured according to 
the said procedure . 

The invention applies mainly to the industrial 
processing field of quartz, granite and the like. 

BACKGROUND ART 
It is known that both agglomerate and natural ' s tone 
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materials present a certain rigidity; these materials can 
be used to obtain sheets or panels of a limited length and 
with a not excessively reduced thickness since a not 
perfect placing could induce cracks with consequent 
breakage . 

For the above reasons, the thicknesses obtained must 
not fall below predetermined minimum values in order to 
prevent inevitable problems due to the rigidity of the 
materials . 

The dimensional tolerances,, relative to length, width 
and thickness, that can arise in the produccion of a 
traditional sheet are unfavourably high, which means that 
the sheets obtained can greatly differ one from the next 
obvious problems at the time of their use. 

The background art includes a process for the 
production of panels or sheets made from agglomerate 
material consisting of for example quartz and sand and 
intrusions of various types (metal, glass, ceramic,' wood, 
precious' stones, etc.}, or of granite, quartz or sand 
together with predetermined quantities of resin binders. 

This process includes various processing stages, 



1 . e 



an initial stage in which the various materials which 
make up the agglomerate are crushed; 

a second stage in which the crushed materials are 
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mixed, in order to obtain a product which is as 
. homogeneous as possible, during which the resin 
binders are added ; 

a third stage in which the agglomerate is pressed and 
compacted, during which the desired shape is 
obtained; 

a fourth stage in which the panel is hardened at a 
predetermined temperature; 

a fifth stage in which the two sides of the panel are 
smoothed and hardened;. 

a sixth stage in which the panel is cut to. size, 
chamfered, calibrated and reamed, followed by 
discharge of the end products. 

A procedure such as the one described above makes it 
possible to obtain panels or sheets made from agglomerate 
material with carefully predetermined lengths, widths and 
thicknesses, and can be carried out on a continuous basis 
by an appropriate plant. 

A distributor or spreader is positioned between the 
second mixing stage and the third pressing and compacting 
stage to transfer the crushed material in special moulds 
in order to give the material a predetermined 
configuration before the subsequent vibration compression. 

One drawback is represented by the face that zhe 
distribution of the crushed material inside the said 
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moulds does not always take place in an uniform way, and 
the presence of any fragments with a pronounced degree of 
granulometry can cause the formation of permanent cavities 
or holes in the finished product. 

DESCRIPTION OF THE INVENTION 

.The aim of this invention is to provide a plant for 
the production of sheets or panels of agglomerate material 
with extremely limited thickness, preferably between 4 and 
6 mm, and at the same time with good mechanical resistance 
in order to offer a high degree of flexibility in their 
placing, limiting the risks of possible cracks. 

According to another aspect, this invention aims to 
provide a procedure for the manufacture of these sheets 
and panels, limiting the risk of production waste. 

According to a last aspect, this invention aims to 
provide panels or sheets manufactured according to the 
said procedure. 

This is achieved -by means of a plant for the 
production of highly flexible sheets or panels with a 
relatively limited thickness and with -the features 
described in the main claim. 

The .dependent claims describe advantageous 
embodiments of the invention. 

This invention also concerns a procedure for the 
production of sheets or blocks of agglomerate material. 
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This procedure is described in claim 8. 

Finally, this invention concerns highly flexible 
sheets or panels of agglomerate material with a relatively 
limited thickness as described in claims 10 and 11. 

The plant for the production of sheets or panels 
according to the invention comprises: 

a mixer crusher designed to accept raw stone material 
and other agglomerate components in order to reduce 
them to a fine degree of granulometry, subsequently 
discharging them onto a first conveyor belt; 
a series of presser cylinders deigned to level and 
roll the crushed material during its presence on the 
conveyor belt; 

a hopper designed to accept the crushed and .rolled 
material conveyed by the belt and to transfer it to a 
distributor or spreader positioned below the hopper, 
said spreader comprising: 

a container with a loading opening adjacent to the 
hopper, 

a discharge slot on the opposite side, 

a pair of blades rotating around an axis not 
corresponding to the axis of the container and in 
particular offset towards the slot, 

a device for the movement of the container with 
respect to a fixed platform below said container, 
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a movement device for the rotation of the pair of 
blades ; 

a fixed platform, immediately below the spreader, 
fitted with special moulds with no bottom, designed 
to receive the material discharged from said 
spreader; 

a second conveyor belt, immediately below the fixed 
platform, "on which the material from the moulds is 
received and conveyed towards a compression and 
compacting device ; 

a furnace designed to harden the agglomerate 
material, into which the previously compressed and 
compacted material is conveyed; 

machine tools for finishing operations such as 
smoothing, polishing, cutting to size, chamfering, 
calibrating and reaming. 

In accordance with the invention, the series of 
presser cylinders presents a minimum adjustable air gap 
for the passage of the crushed material in order to 
further reduce its size and to roll it. 

According to a variation of this invention, an 
intermediate intermittent motion conveyor is positioned 
between the first and second conveyors, with the loading 
hopper for the . distributor upstream of this intermediate 
conveyor and an accumulation tank downstream to hold the 
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crushed material coming from the first conveyor.- 

The procedure for the production of sheets or panels 

according to the invention comprises: 

a first. stage in which the various materials making 
up the agglomerate are crushed; 

a second stage in which the crushed materials are 
mixed, in order to obtain as homogeneous a product as 
possible, during which the resin binders are added; 
a third stage in which the crushed and rolled 
material is loaded in the distribution hopper; 
a fourth stage in which the crushed and rolled 
material is discharged from the hopper and fed into 
the distributor or. spreader; 

a fifth stage in which the distributor moves 
backwards and forwards over the platform moulds with 
simultaneous alternating mixing of the material 
contained in the distributor, said mixing being in 
the opposite direction with respect to the movement 
of the distributor; 

a sixth stage in which the material is discharged 
from .the distributor into the moulds on* the platform, 
designed to give the agglomerate material a well- 
defined configuration ; 

a seventh stage in which the agglomerate material is 
pressed and compacted; 
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an eighth stage in which the panels are hardened at a 
predetermined temperature. 

In accordance with the invention, the crushed 
material is levelled and rolled between the second and 
third stages; furthermore, the rotary mixing of the 
crushed agglomerate material inside the distributor takes 
place by moving this material mostly in correspondence 
with the discharge slot of the said distributor. 

Thanks to these measures it is possible to obtain 
sheets or panels with extremely limited ' thicknesses, 
preferably between 4 and 8 mm. 

Experiments carried out by the applicant have 
produced excellent results with thicknesses of around 4-6 
mm . 

DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the invention will 
become evident on reading the following description of one 
embodiment of the invention, given as' a non-binding 
example, with the help of the enclosed drawings, in which: 

figure 1 shows a front elevation of a plant according 

to the invention; 

figure 2 represents a front elevation of a variation 
of the plant in figure 1; 

figure 3 is a perspective view, slightly from above 
and on an enlarged scale, of a distributor; 
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figure 4 shows a fron: view of the distributor in 
figure 3; 

figure 5 is a perspective view, slightly from above 
and on an enlarged scale, of a panel according- to the 
invention. 

DESCRIPTION OF ONE EMBODIMENT 

In the figures, the reference number 10 generally 
indicates a plant for the production of sheets or panels, 
in the case in question a plant 10 for the production of 
highly flexible sheets 11 of agglomerate material with a 
relatively limited thickness. 

This plant comprises: 

a crusher mixer 12, 

a first belt conveyor 13, 

a series of presser cylinders 14 acting on the 
conveyor belt 13 downstream of the mixer. 12, 
a collection hopper 15, 

a distributor or spreader 16 below the hopper 15, 
a fixed platform 17, immediately below the spreader 
. 16, fitted with special moulds 18 with no bottom, 

a second conveyor belt 19, immediately below the 
fixed platform 17 , 

a compressing and compacting device 20; . 
a furnace 21, 

machine tools (not shown in the drawings) for any 
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finishing operations such as smoothing, polishing, 
cutting to size, chamfering, calibrating and reaming. 
The mixer 12 normally comprises a casing to contain 
any appropriate crushing device, for example screws or 
augers, a loading opening 22, for the insertion of the 
agglomerate material in large pieces together with other 
powders such as colorants and resin binders, and a 
discharge opening 23 for the exit of the crushed and mixed 
material 24 which is deposited on the first conveyor belt 
13 . 

The latter is guided and driven by appropriate 
rollers 25 and passes between at least one pair of presser 
cylinders 14 whose reciprocal distance is relatively 
limited in relation to the granulometry of the material 
24 . 

The rotation direction of each cylinder 14 is 
concordant with the movement of the belt' 13 so that the 
crushed material 24 is levelled and rolled. 

The end section of the first conveyor 13 is adjacent 
to the hopper 15 into which the material 24 is 
transferred. 

This hopper 15 discharges the material 24 into the 
distributor 16 below it. 

The material is discharged into the distributor in 
predetermined amounts, the hopper 15 being particularly 
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capacious and having a discharge opening 26 with an 
intermittently functioning closing device. 

With reference to figure 2, an embodiment variation 
can be seen which foresees the interposition, between zhe 
first conveyor 13 and the second conveyor 19, of an 
intermittent motion intermediate conveyor 27 upstream of 
which is the loading hopper 15 for the distributor 16 
while downstream of this intermediate conveyor 27 is an 
accumulation tank 28 for the crushed material 24 
discharged from the first conveyor 13. 

In this case, the tank 28 has a discharge opening 29 
facing the intermediate conveyor 27 fitted with an 
intermittent closing device, while it is not essential for 
the opening 26 of the hopper 15 to be fitted with such a 
device. 

The hopper 15 can be kinemat ically connected to any 
appropriate source of motion designed to move it 
longitudinally with respect to the distributor 16 so as tc 
feed the distributor uniformly with the crushed and rolled 
material 24. 

As can be seen in figures 3 and 4, the distributor 16 
comprises a container 30, preferably having a cylindrical 
configuration, with a longitudinal loading opening 31, 
proximal during use to the opening 26 of the hopper 15, 
and a longitudinal discharge slot 32 on the opposite side, 
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means of support 33 for a .shaft 34, positioned axially 
inside the container 30, designed to support and drive a 
pair of blades 35. The shaft 34 is kinematically connected 
to any appropriate source of motion and its rotation axis, 
5 albeit preferably parallel to that of the container 30, is 
. advantageously offset towards the longitudinal slot 32. 

The distributor 16 is equipped with a movement 
device, for example a rack guide 16a, connected to a 
source of motion, designed to move it over the platform 17 
10 maintaining the slot adjacent to the platform 17 supported 
by uprights 36 . 

In this way, the alternating movements of the 
distributor 16 according to the directions indicated by 
the arrows marked "A" and T, alternately move the slot 
15 32 above one or other of the hollow moulds 18 depositing 
therein the crushed and rolled material 24. 

The movements of the distributor 16 in the 
directions indicated by the arrows "A" and "B" correspond 
respectively to the rotations of the blades 35 in the 
20 directions indicated respectively with "C" and "D" . 

The material 24 is thus distributed uniformly, 
homogeneously and rapidly into the moulds 18, and the 
rolling carried out by the presser cylinders 14 ensures 
that no high granulometry intrusions are present which 
25 could cause holes or distortions in the finished product. 
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According to a variation not shown in the drawings, 
the distributor 16 can be fixed while the platform 17 can 
be kinematically connected to a source of motion designed 
to move it with respect to the distributor 16. 
5 The second conveyor belt 19, which usually has a 

paper covering 37 attached to it, is positioned 
immediately below the platform. 17 at a distance which is 
strictly related to the thickness of the sheet 11. 

Following the rolling and the uniform distribution of 
10 the material 24 inside the moulds, this thickness is 
particularly reduced. 

The sheet 11 is then carried, by the second conveyor 
19, towards the' compression and compacting device 20, 
which can be a vibration compressor able to exercise a 
15 pressure equal for example to 32000 kg/cm : , and then to the 
furnace 21 for hardening. 

Exit from the furnace 21 is followed by the usual 
finishing operations of cutting to size, chamfering, 
calibration and reaming, concluding with discharge of the 
20 finished product. 

The presser cylinders 14 can, for example, present a 
diameter of 300 millimetres and be surface treated by 
means of chromium plating. 

The distributor 16 can present a diameter of 900 
25 millimetres with a misalignment of the shaft 34 equal to 
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20 millimetres. The width of the longitudinal loading 
opening 31 of the distributor 16 can be 400 millimetres 
while the width "of the longitudinal discharge slot 32 is 
for example 90 millimetres. 

The plant 10 can be equipped with sensors and/or 
transducers connected to an electronic control unit 
designed to manage the production cycle on a continuous 
basis. 

The procedure for the production of sheets or panels 
11 using the plan- 10 according to the invention 
comprises: 

a first stage in which the various materials making 
. up the agglomerate are crushed; 

a second stage in which the crushed material 24 are 
mixed, in order to obtain as- homogeneous a product as 
possible, during which the resin binders are added; 
a third stage in which the crushed and' rolled 
material 24 is loaded in the distribution hopper 15; 
a fourth stage in which the crushed and rolled 
material 24 is discharged from the hopper 15 and fed 
into the distributor or spreader 16; 

a fifth stage in which the distributor 16 moves 
backwards and forwards over the moulds 18 of the 
platform 17 with simultaneous alternating mixing of 
the material 24 contained in the distributor 16, said 
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mixing being in the opposite direction with respect 
to the movement of the distributor; 

a sixth stage in which the material 24 is discharged 
from the distributor 16 into the moulds 18 on the 
platform 17, designed to give the agglomerate, 
material 24 a well-defined configuration; 
a seventh stage in which the configured agglomerate 
material 11 is pressed and compacted; 

an eighth stage in which the panel 11 is hardened at 
a predetermined temperature; 

The rotary mixing of the crushed agglomerate material 
24 inside the distributor 16 takes place by moving this 
material 24 mostly in correspondence with the discharge 
slot 26 of the said distributor. 

With reference to figure 5, it can be seen that the 
finished product 38 consists of a sheet -or panel of 
agglomerate material with extremely limited thicknesses, 
preferably between 4 and 8 mm, a high degree of 
flexibility and good mechanical characteristics. 

The dimensions of the sheet 38 can be such as to 
present a surface of several square metres without this 
implying particular problems of cracking or breaking 
during its placing in position. 
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CLAIMS 

1. A plant (10) for the production of highly flexible 
and relatively thin sheets or panels (38) of 
agglomerate material comprising: 

a mixer crusher (12) designed to accept raw stone 
material and other agglomerate components in 
order to reduce them to a ' fine degree of 
granulometry, subsequently discharging them onto 
a first conveyor belt (13); 

a hopper (15) designed to accept the crushed and 
rolled material (24) and to transfer it to a 
distributor or spreader (16) positioned below the 
hopper, said spreader (16) comprising a 
substantially cylindrical container (30) with a 
loading opening (31), adjacent, in use, to said 
hopper (15) and comprising a discharge slot (32) 
on the opposite side to said opening (31), and a 
mixing device of the agglomerate material (24) 
inside said container (30); 

a platform (17), positioned below said spreader. 
(16), fitted with special moulds (18) with no 
bottom, designed to receive said material (24) 
discharged from said spreader (16); 
a second conveyor belt (19), immediately below 
said platform (17), on which the material (24) is 
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received from said moulds (18) and conveyed 
towards a compression and compacting device (20); 
a furnace (21) , designed to harden said 
agglomerate material (24), into which the 
previously compressed and compacted material is 
conveyed; 

machine tools for finishing operations such as 
smoothing, polishing, cutting to size, 
chamfering, calibrating and reaming, 
characterised in that it also comprises a series of 
presser cylinders (14) designed to level and roll 
said crushed material (24), and in that said mixing 
device comprises a pair of blades (35) fixed to a 
shaft (34) rotating around an axis not corresponding 
to that of said container (30) and in particular 
offset towards said slot (32), so that during their 
rotation the blades almost skim said slot. 
A plant (10) according to claim 1, characterised in 
that it also comprises a device for the relative 
movement of said container (3.0) with respect to said 
platform (17), and a kinematic connection to a source 
of motion for said mixing device and said movement 
device . 

A plant (10) according to either of the previous 
claims, characterised in that said device for the 
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relative movement of said container (30) with respect 
to said platform (17) consists of rack guides (16a). 

4. A plant (10) according to either of the previous 
claims, characterised in that said series of presser 
cylinders (14) presents a minimum adjustable air gap 
for the passage of said crushed material (24) so that 
it can be rolled. 

5. A plant (10) according to either of the previous 
claims, characterised in that between said first 
conveyor (13) and said second conveyor (19) is an 
intermittent motion intermediate conveyor (27) 
upstream of which said loading hopper (15) for said 
distributor (16) is positioned while downstream of 
said intermediate conveyor (27) is an accumulation 
tank -for said crushed material (24) coming from said 
first conveyor ( 13 ) . 

6. A plant (10) according to either of the previous 
claims, characterised in that it presents sensors 
and/or transducers connected to an electronic control 
unit designed to manage the production cycle on a 
continuous basis. 

7. Procedure for the production of highly flexible 
sheets or panels (38) of agglomerate material with a 
relatively limited thickness, comprising the 
following working stages: 
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a first stage in which the various materials 
making up the agglomerate are crushed; 
a second stage in which the crushed material (24) 
is mixed, in order to obtain as homogeneous a 
5 product as possible, during which the resin 

binders are added; 

a third stage in which said crushed and. rolled 
material (24) is loaded in a distribution hopper 
(15); ' 

10 - a fourth stage in which the crushed and rolled 

material (24) is discharged from the hopper (15) 
and fed into a distributor or spreader (16); 
a fifth stage in which said distributor (16) 
moves backwards and forwards over moulds (18) 

15 with simultaneous alternating mixing of the 

material contained in said distributor (16), said 
mixing being in the opposite direction with 
respect to said relative movement; 
a sixth stage in which s'aid material (24) is 

-° discharged from the distributor (16) into said 

moulds (18), in order to give the agglomerate 
material (24) a well-defined configuration; 
a seventh stage in which said configured 
agglomerate material (11) is pressed and 

-5 compacted; 
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an eighth stage in which the panel (H) is 
hardened at a predetermined temperature; 
characterised in that between said second and third 
stages said crushed material is subjected to 
levelling and rolling by a series of rollers, and in 
that said rotary mixing of the crushed agglomerate 
material (24) inside said distributor (.16) takes 
Place by moving this material (24) mostly in. 
correspondence with the discharge of said distributor 
(16), so that the material is distributed in the 
moulds homogeneously and uniformly. 

Procedure according to claim 7, characterised in that 
during said fourth stage of discharge from the hopper 
to the distributor (16) a quantity of material is 
discharged into the distributor equal to the quantity 
which must be subsequently placed in the moulds. 
Sheet or panel (38) of agglomerate material 
consisting of a quartz and/or sand and/or resin 
binders and/or granite-based mixture, which may also 
comprise intrusions of various kinds, such as 
metallic elements, mother-of-pearl, precious stones, 
glass, wood, ceramics, etc., characterised in that 
said sheet or panel (38) presents a thickness of 
between 4 and 8 mm. 

Sheet or panel according to claim 8, characterised in ' 
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that it presents a thickness of around 6 mm. 
11. Sheet or panel according either claim 8 or 9, 
characterised in that it is obtained by means of a 
plant and/or a procedure according to any of the 
claims from 1 to 8 . 
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